AMENDMENT AND RESPONSE UNDER 37 CFR §1.111 
Serial Number: 10/634,173 
Filing Date: August 5, 2003 

Title: DUAL ANTENNA RECEIVER 

IN THE CLAIMS 
Please amend the claims as follows: 

1 . (Currently Amended) A module comprising: 
a substrate; 

a first microelectronic die mounted on said substrate, said first microelectronic die 
including a first receiver front end to process a signal received by a first antenna; 

a second microelectronic die mounted on said substrate, said second microelectronic die 
including a second receiver front end to process a signal received by a second antenn a, said 
second microelectronic die being different from said first microelectronic die : 

a third microelectronic die mounted on said substrate, said third microelectronic die 
including analog baseband circuitry to process baseband output signals of said first and second 
receiver front ends , said third microelectronic die being different from said first and second 
microelectronic dies : 

a first interconnect coupled between an output of said first microelectronic die and a first 
input of said third microelectronic die; and 

a second interconnect coupled between an output of said second microelectronic die and 
a second input of said third microelectronic die. 

2. (Original) The module of claim 1 , wherein: 

at least one of said first interconnect and said second interconnect includes a differential 
transmission line. 

3. (Original) The module of claim 1 , wherein: 

at least one of said first interconnect and said second interconnect includes a 
metallization portion formed on a surface of said substrate. 

4. (Original) The module of claim 1, wherein: 

at least one of said first interconnect and said second interconnect includes a microstrip 
transmission line formed on said substrate. 
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5. (Original) The module of claim 1 , wherein: 

said substrate includes a ground plane that forms a part of said first and second 
interconnects. 

6. (Original) The module of claim 1, wherein: 

said substrate includes a dielectric board material. 

7. (Original) The module of claim 1, wherein: 
said substrate includes alumina. 

8. (Original) The module of claim 1, wherein: 
said substrate includes a semiconductor material. 

9. (Original) The module of claim 1, comprising: 

at least one first terminal for connection to a first extemal antenna, said at least one first 
terminal being coupled to said first microelectronic die; and 

at least one second terminal for connection to a second extemal antenna, said at least one 
second terminal being coupled to said second microelectronic die. 

10. (Original) The module of claim 1, comprising: 

a third interconnect coupled between said first microelectronic die and said second 
microelectronic die. 

1 1 . (Original) The module of claim 1 0, wherein: 

said first receiver front end includes a first low noise amplifier (LNA) to amplify a signal 
from a first antenna and a first mixer to frequency convert an output signal of said first LNA; and 

said second receiver front end includes a second LNA to amplify a signal from a second 
antenna and a second mixer to frequency convert an output signal of said second LNA; 

wherein said second microelectronic chip fiirther includes a voltage controlled oscillator 
to generate local oscillator signals for said first and second mixers, said third interconnect to 
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carry a corresponding local oscillator signal to said first microelectronic die for use by said first 
mixer, 

12. (Original) The module of claim 1, comprising: 

a fourth microelectronic die mounted on said substrate, said fourth microelectronic die 
including a third receiver front end to process a signal received by a third antenna; and 

a fourth interconnect coupled between an output of said fourth microelectronic die and a 
third input of said third microelectronic die. 

1 3 . (Original) A multi-antenna receiver system, comprising: 

a first low noise amplifier (LNA) having a differential input to receive a signal from a 
first antenna; 

a second LNA having a single-ended input to receive a signal fi-om a second antenna; 
a first mixer to perform a frequency conversion on an amplified output signal of said first 

LNA; 

a second mixer to perform a fi-equency conversion on an iamplified output signal of said 
second LNA; and 

a voltage controlled oscillator (VCO) to provide a local oscillator signal to said first and 
second mixers. 

14. (Original) The receiver system of claim 13, wherein: 

said first and second LNAs, said first and second mixers, and said VCO are implemented 
on a common semiconductor chip. 

15. (Original) The receiver system of claim 13, further comprising: 

a first filter to filter a frequency converted output signal of said first mixer, said first filter 
having an output for connection to a first analog to digital (AID) converter; and 

a second filter to filter a fi"equency converted output signal of said second mixer, said 
second filter having an output for connection to a second AID converter. 
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1 6. (Original) The receiver system of claim 1 5, wherein: 

said first and second LNAs, said first and second mixers, said VCO, and said first and 
second filters are implemented on a common semiconductor chip. 

17. (Original) The receiver system of claim 13, further comprising: 

a prescaler to count down an output frequency of said VCO for use in a feedback loop of 
a corresponding phased locked loop (PLL), wherein said first and second LNAs, said first and 
second mixers, said VCO, and said prescaler are implemented on a common semiconductor chip. 

1 8. (Original) The receiver system of claim 13, further comprising: 

a third LNA having a single-ended input to receive a signal fi-om a third antenna; and 
a third mixer to perform a frequency conversion on an amplified output signal of said 
third LNA. 

19. (Currently Amended) A system comprising: 
a first patch antenna; ^ 

a second patch antenna; 
a substrate; 

a first microelectronic die mounted on said substrate, said first microelectronic die 
including a first receiver front end to process a signal received by said first patch antenna; 

a second microelectronic die mounted on said substrate, said second microelectronic die 
including a second receiver firont end to process a signal received by said second patch antenna^ 
said second microelectronic die being different from said first microelectronic die : 

a third microelectronic die mounted on said substrate, said third microelectronic die 
including analog baseband circuitry to process baseband output signals of said first and second 
receiver front ends , said third microelectronic die being different from said first and second 
microelectronic dies ; 

a first interconnect coupled between an output of said first microelectronic die and a first 
input of said third microelectronic die; and 
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a second interconnect coupled between an output of said second microelectronic die and 
a second input of said third microelectronic die. 

20. (Original) The system of claim 19, wherein: 
said system includes a handheld communicator. 

21 . (Original) The system of claim 19, wherein: 

said first and second interconnects include differential transmission lines. 

22. (Original) The system of claim 19, wherein: 

said first and second interconnects include metallization portions formed on a surface of 
said substrate. 



23. (Original) The system of claim 19, wherein: 

said first and second interconnects are microstrip transmission lines formed on said 
substrate. 

24. (Original) The system of claim 19, wherein: 

said substrate includes a dielectric board material. 

25. (Original) The system of claim 19, wherein: 
said substrate includes a semiconductor material. 

26. (Original) The system of claim 19, wherein: 

said substrate, said first, second, and third microelectronic dice, and said first and second 
interconnects are part of a single receiver module. 



27. (Original) A method comprising: 

amplifying a first signal received by a first antenna using a differential low noise 
amplifier (LNA) to generate an amplified first signal; 
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amplifying a second signal received by a second antenna using a single ended LNA to 
generate an amplified second signal; and 

processing said amplified first signal and said amplified second signal to generate a 
single receiver output signal. 



28. (Original) The method of claim 27, wherein: 

processing includes frequency converting said amplified first signal and said amplified 
second signal. 

29. (Original) The method of claim 28, wherein: 

processing includes filtering said amplified first signal and said amplified second signal 
after firequency converting. 

30. (Original) The method of claim 29, wherein: 

processing includes converting said amplified first signal and said amplified second 
signal to a digital format after filtering to generate a digitized first signal and a digitized second 
signal. 

3 1 . (Original) The method of claim 30, wherein: 

processing includes digitally processing said digitized first signal and said digitized 
second signal together to generate said single receiver output signal. 



